AbstractID: 9309 Title: Characterization of gold nanoshells for thermal therapy using MRI

Purpose: To investigde thedevebpmentof light activated gold nanoshBs asmediabrsfor highly conformal photothermatherpy of
soft-tissuetumorswith anemphasion illustrating how reailts from MR-guidarce in phantomsin vivo smallandlargeanimads have
hdped demonstratefeashility and shapethe thermpeuticapprogh. Method and Materials: Experimentswere perfomed ona 1.5T
MRI. Temperatire was measured in reattime using MR thermographybasedon the proton resonancdrequencyshift. Nanoshd
phartomswereenployedto evduate effect of concentration andsize on distributionof heatwhenactivatedby an 808-nm laserand
guartitatively correbtedto a 3D finite elementmocel. Passve (enhancegermeabilityandretenton ) and active (EGFR receptoy
targeing wasstudiedin tumorxernogrédts. Feasbility of intersttial therapydeliverywasinvesigatedin a largeanimalmocdel of brain
cancerusing a caninesacoma model Results: Numerical modeling of heating of gold-silica nanoshellsin phantom correlated
excellentlywith obseved MR measued heatingpatterns. SEM resllts indicate that passve accumudtion of nanoshe# (~140nm)
resultsin largeconcentraibns neartumor microvasculaire (corroboratedy MR heatinganddynamicenhancementatterny andthis
resuls in statistically significant increasein tenperature(21+4°C) over cortrols after 3 minutesat 4 W/cn? in a PC3 xenograph.
Intraverous injection of thesenaroshellsinto a dog model of cancerreailted in selectiveheatirg of the target tumor obsevable on
MRI. EGFRrecepto targetingallowed increasediptakeof smaller nanoshell§<30 nm) versusnontargetel naroshells Addition of
iron-oxide coresfacilitatedMR imaging of nanoshellsn addition to heaing. Conclusion: Gold nanoshellseffect a moreconformal
thermal therapydelivery, as corfirmed in a large animal model of brain cancer MR temperatue imaging and guidance is an
invaluable tool in theinvestigationanddewelopmert of this emergingthermaltherapytechniqueasit movesfrom Peti dishto patient.



